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Background: Acute poisoning with gamma-hydroxybutyrate (GHB) has been a serious medical and social problem
in different parts of the world including Sweden. GHB is a drug of abuse which acts primarily as central nervous system
(CNS) depressants. GHB has serious toxicity, although many young users do not recognise GHB as a dangerous drug.
The aim of this pilot study was to explore how symptoms with risk of failure in vital functions would be valued among
professionals that encounter GHB intoxication in the emergency phase.
Methods: A web-based survey focusing on the assessment of vital clinical signs for possible GHB intoxication using a
numeric scale was carried out during April and May 2011. The participants, n 105, are all professionals who encounter
GHB intoxicated in the emergency phase, but have different levels of training in GHB intoxication, mainly Registered
Nurses (RNs) in southwest Sweden, employed in pre-hospital or emergency departments at somatic and most
psychiatric health care facilities, as well as police officers who in their work come into contact with drug users.
Responses in the survey were scored according to risk of GHB intoxication with serious failure of vital functions. The
score value was then referred to a so-called evidence based priority (EBP) scale and analysed using descriptive statistics
and Fisher's exact test.
Results: Cardiac arrest, coma, hypoxia, general convulsions, slow respiratory and heart rate and pale skin are symptoms
with the highest risk of serious failure in vital physical functions and were predominantly recognised as such.
Conclusion: Despite the professionals' different levels of training in GHB intoxication, all of them were relatively well
aware of and in accordance regarding the most risky symptoms. The interpretation score for the less risky symptoms
and signs of GHB intoxication varied depending on their degree of training. The results should be viewed cautiously, as
the size of the professional groups and their general knowledge of critical symptoms of GHB poisoning varied.
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During the last 10 years, acute intoxication with gamma-
hydroxybutyrate (GHB) has been a serious medical
problem in different parts of Europe, Australia, and the
USA [1-4]. GHB is a drug of abuse which acts primarily
as central nervous system (CNS) depressants.
In Sweden, GHB abuse is primarily centred in the
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reproduction in any medium, provided the orwith GHB, as well as co-ingestion with other drugs have
been recorded. During 2000 – 2007 twenty-three cases
of mortality were attributed to GHB overdose in the
western region, ninety-one percent of which had co-
ingested other substances. It has also been shown that
an overdose of only GHB may lead to death [5,6]. How-
ever, there is limited information regarding statistical
trends in the world-wide use of GHB and its analogs,
with some evidence of higher use in certain geographical
areas of Europe [7].
Although GHB in overdose has serious toxicity and
may potentially be lethal, many users do not perceive
GHB as a dangerous drug, as low doses induce a state ofral Ltd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly credited.
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it as a natural part of a subculture in which several dif-
ferent drugs are used [8]. However, a danger of using
GHB is related to difficulties dosing it correctly, which
leads to a high risk for overdose. Furthermore, the most
severe effects can occur when GHB is ingested with
another depressant, such as alcohol, barbiturates, and
Valium [9]. An overdose may lead to several unwanted
physiological effects, such as deep unconsciousness,
bradycardia, hypothermia, and respiratory depression
[1]. GHB is also an endogenous compound in the mam-
malian brain where it acts primarily as a central nervous
system (CNS) depressant. When taken as a recreational
drug, common reactions include agitation, restlessness,
dizziness, nausea, and visual disturbances. Consumption
in higher doses may induce unconsciousness, muscular
jerks, involuntary movements, seizures, confusion, ag-
gression, hallucinogenic effects, respiratory depression,
and finally coma. In addition, users may experience se-
vere withdrawal symptoms on cessation of the drug,
with a serious risk of becoming delirious and requiring
intensive care [5]. There is no specific antidote for GHB
overdose; treatment is mainly symptomatic with sup-
portive care.
Young people who abuse GHB often exhibit high-risk
behaviour, such as driving vehicles under the influence
of drugs [10]. Although the police are often the first pro-
fessionals to encounter intoxicated persons in public
places, medical care may be delayed or not initiated, as
it can be difficult deciding whether to take the individual
to a medical facility or into custody. When a GHB af-
fected person is conscious and cooperative, it is possible
that the individual will be taken to a police station rather
than a hospital. However, symptoms of intoxication can
be delayed and the clinical condition may deteriorate
quickly. In cases of severe overdose, the police usually
require an ambulance immediately.
Understanding the vital signs of GHB poisoning in
the pre-hospital and public setting is important. The
dynamic process in the acute phase of drug poisoning
in combination with difficulties identifying vital signs
make education among those professionals that first
encounter GHB abusers in the acute phase essential.
There is a lack of scientific studies regarding the levels
of knowledge and the priorities required among health
care professionals, in order for them to recognise the
clinical signs of poisoning [11]. This study may con-
tribute by drawing attention of assessing GHB poison-
ing and the necessity for prompt medical intervention
when required.
The aim of this pilot study was to explore how symp-
toms indicating risk of failure in vital functions are valued
among professionals that encounter GHB intoxication in
the emergency phase.Methods
A cross sectional web-based survey regarding the as-
sessment of clinical symptoms of GHB intoxication
was conducted among health care personnel and police
officers.
Participants
This study was directed towards involving professionals
that encounter GHB intoxicated individuals in the emer-
gency phase, those who are “the first on the scene”.
Registered Nurses (RNs) working in pre-hospital care or
emergency departments of somatic and psychiatric health
care facilities, as well as police officers, were invited to par-
ticipate. The most informants were chosen because they
work in health care clinics in regions of Sweden that have
experienced many problems associated with GHB abuse. A
convenience sample was selected when the divisional man-
ager of each department, after informed consent, invited
the employees to participate, by publishing the link to a
web-based questionnaire on the internal website. Em-
ployees on duty during a certain week of one month in the
survey period April – May 2011 all received web- based in-
formation about the study and were given the opportunity
to respond to the questionnaire.
However, the Police Authority of the targeted region was
unable to publish the link to the web-based survey or as an
e-mail questionnaire for their employees. The Authority
was subsequently invited to respond to the paper-based
questionnaire, but refrained from participating.
Finally, 10 police officers were invited to respond to the
same statements paper-based, by the divisional manager in
a middle-sized city where GHB was beginning to spread.
This paper-based data was then transferred to a SPSS
spreadsheet for statistical analysis, together with the other
web-based responses (SPSS version 19.0). No ethical ap-
proval was needed, according to Swedish ethical guidelines.
Procedures and data collection
A structured web-based questionnaire was designed,
based on the scientific results of several previous clin-
ical studies regarding the signs and symptoms of GHB
intoxication [12,13], as well as the medical knowledge
of an experienced consultant in clinical toxicology (KK).
Statements concerning the clinical signs of GHB intoxi-
cation were formulated and graded from 1–8, where
1 indicated no risk that the individual would develop
failure of overall physiological function and 8 indicated a
pronounced risk of failure or collapse. See Table 1. The
statements covered common clinical symptoms of GHB
intoxication, including respiratory, circulatory, and neuro-
muscular symptoms, as well as the degree of mental im-
pairment up to complete loss of consciousness.
Health care informants representing different depart-
ments responded to web-based given statements about
Table 1 An example of a statement
Clinical signs The degree of risk that an individual develops failure
of overall physiological function, please select a figure
Uncontrolled
movements
1 2 3 4 5 6 7 8
no risk most pronounced risk
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and 10 police officers did so paper-based. One reminder
was sent on the internal website of each health care depart-
ment and a verbal reminder was issued to the manager
of the paper-based participants. No personal e-mail re-
minders were sent. The exact number of participants that
were invited to respond is not known, as we do not know
how many employees read the invitation on the internal
website. However, ten police officers were verbally invited
to respond.
Analysis of collected data
Data gathered from the responses was analysed using
descriptive statistics and calculation of Fisher’s exact test.
The clinical statements were prioritised according to de-
gree of risk of overall serious failure in vital physical
functions due to GHB intoxication, and then referred to
as so-called evidence based priority (EBP). The partici-
pants were analysed in two groups; first, those with spe-
cific training in GHB intoxication, n 77; pre-hospital
RNs and RNs at a general emergency clinic, and second,
those participants without specific training in GHB in-
toxication, n 28; RNs at a psychiatric emergency clinic,
not RNs (others) at a general emergency clinic, and po-
lice officers who in their work encounter drug intoxi-
cated individuals. See Table 2.
The median was calculated for the most pronounced
statements regarding intoxication (ranked 6–8, 8 = most
pronounced risk) for these two groups. The material was
not designed for statistical comparisons between the
professional groups.
Results
We estimate the response rate to be approximately 60%
among the web-based participants and 100% for the
paper-based respondents (police officers). The study groupTable 2 Demographic data of survey participants
Profession (n 105) Age mean years (range)
Prehospital RN (n = 27) 38 (28–55)
RN at a general emergency clinic (n = 50) 38,8 (26–60)
RN at a psychiatric emergency clinic (n = 6) 48 (31–58)
Police officers (n = 10) 33,9 (30–38)
Others (n = 12) 43 (25–60)included 105 participants, with some missing data equally
distributed among the statements to be responded to in
the questionnaire. Informants from all four health care dis-
ciplines responded to the questionnaire, however, general
emergency department and pre-hospital nurses were pre-
dominant. The police officers had less working experi-
ence and they were, as the pre-hospital RNs, mostly males
(Table 2).
Cardiac arrest, coma, hypoxia, general convulsions, slow
respiratory and heart rate, as well as pale skin are the most
dangerous symptoms of acute GHB poisoning, indicating
serious failure in vital physical functions (Figure 1).
Although the professionals had different levels of training
in GHB intoxication, all of them were well aware of these
priorities and identified the symptoms requiring urgent
attention. The standard deviations in evaluating signs of
GHB intoxication were smaller among the professionals
with training in GHB intoxication.
The variations between the groups’ evaluation of the
severity of the symptoms as well as between standard
deviations were extensive when EBP was ranked <6. All
the symptoms were then assessed as more risky in rela-
tion to the EBP value, except constricted pupils which
were assessed less risky in relation to EBP by both
groups. The symptom which was assessed with the most
deviation between the groups was hyperactivity. RNs at
the emergency department evaluated hyperactivity as a
high risk in GHB intoxication, while police officers found
it to be a much lower risk symptom. Pale facial skin is the
symptom that was judged as significantly more risky in
relation to the overall priority, p = 0.0011. No significant
differences were found in relation to the professionals’
working experiences.
Discussion
The aim of this study was to explore health care personnel
and police officers’ identification of the various clinical risk
signs indicating GHB intoxication with possible failure in
vital functions. One hundred and five (105) responses from
representatives of four different professionals with different
working experience may be considered a reliable response
to the aim of this study. The consequences of severe GHB
overdose with rapid failure in vital function are docu-






Figure 1 Professionals´ median scoring of GHB intoxication symptoms referring to evidence based priority value, ranked 1–8
(8 = pronounced risk).
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mortality of severe GHB overdose.
The major findings show a relatively consistent evalu-
ation of symptoms with high risk of serious failure in
vital organs, despite previous training. However, the
evaluations of the less risky symptoms are more varied
between the professionals.
Nevertheless, this study should not be regarded as a
knowledge inventory of various professionals about how
to triage different clinical risk signs of GHB intoxication.
The clinical importance of a 5 or 6 score on the scale
must be studied further. The difference in the risk evalu-
ations of hyperactivity can be assumed to be explained
by the fact that police are often called to stressful emer-
gency incidents during which individuals behave in a
hyperactive manner, a situation which is less common
in an emergency room. Therefore, police officers do
not identify hyperactivity as a specific sign of GHB in-
toxication. Similarly, police officers often encounter
aggressive individuals and do not react specifically to
this symptom. However, a GHB intoxicated person may
also show paradoxical agitation just before collapse and
unconsciousness [14].
Among young people, GHB is usually regarded as a
party drug that is often taken on special occasions, so-
called all night parties. This is well known among police
officers. The circumstances in which police personnel
encounter a person influenced by drugs as well as their
personal working experience are crucial to raising aware-
ness of the risk of GHB intoxication.
Due to the narrow safety margins and the risk of severe
adverse effects associated with GHB and its analogues,it appears that the public, especially young people, needs
to be better informed of the risks associated with GHB
use [14,15].
Findings from this study indicate the need for profes-
sionals who come into contact with a GHB intoxicated
individual in the emergency phase to rapidly and safely
be able to identify the risk symptoms.
Furthermore, many police officers anticipate a rapid
spread of new designer drugs with many unknown or in-
sufficiently recognised physiological effects. The expres-
sion of such fears is in accordance with Stein [15] who
claims that several websites facilitate the use of GHB
and other dangerous drugs. Police authorities have begun
collaboration with Centers for Dependency Disorders in
our hospital, in order to improve knowledge of GHB and
other dangerous party drugs, as well as provide a profile
about the inflow of new drugs.
Study limitations
The correct responses to the statements (referred to
as EBP) in the questionnaire were based on earlier
studies and the judgment of one experienced phys-
ician and cannot be regarded as general consensus or
absolutely true.
Since we do not know how many employees saw the
link to the questionnaire on the internal website, we
cannot accurately calculate the response rate. The police
officers responded to the paper-based statements, which
may have some impact on the outcome. Therefore, the
result cannot be generalised. Further surveys are needed,
as much research is based on single hospital case studies
of overdose and withdrawal [15].
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The rapid risk evaluation of GHB intoxication symptoms
can be lifesaving. Findings in this study indicate that
RNs and police officers are all aware of the risk of failure
in vital functions with GHB intoxication, and can iden-
tify the risk symptoms, although to varying degrees, de-
pending on the level of training in GHB intoxication.
Further research is needed to explore the differences be-
tween the professionals’ evaluation of the risk symptoms
and to identify specific educational needs of the respect-
ive professional groups.
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